Candida albicans induces pro-inflammatory and anti-apoptotic signals in macrophages as revealed by quantitative proteomics and phosphoproteomics.
Macrophages play a pivotal role in the prevention of Candida albicans infections. Yeast recognition and phagocytosis by macrophages is mediated by Pattern Recognition Receptors (PRRs) that initiate downstream signal transduction cascades by protein phosphorylation and dephosphorylation. We exposed RAW 264.7 macrophages to C. albicans for 3h and used SILAC to quantify macrophage proteins and phosphoproteins by mass spectrometry to study the effects of infection. We identified 53 macrophage up-regulated proteins and 15 less abundant in the presence of C. albicans out of a total of 2071 identified proteins. 922 unique protein phosphorylation sites were identified by phosphopeptide enrichment and mass spectrometry, including 327 previously unidentified mouse protein phosphorylation sites. 126 peptides showed an increase and 70 a decrease in their phosphorylation level. The majority of the differentially expressed and phosphorylated proteins are receptors, mitochondrial ribosomal proteins, cytoskeletal proteins, and transcription factor activators involved in inflammatory and oxidative responses. In addition, we identified 22 proteins and phosphoproteins related to apoptosis. The analysis of apoptotic markers revealed that anti-apoptotic signals prevailed during the interaction of the yeast. Our proteomics study suggests that besides inflammation, apoptosis is a central pathway in the immune defense against C. albicans infection. This work uses SILAC and SIMAC methodology combined with CPP (+ TiO2) to study protein and phosphopeptide changes in RAW 264.7 macrophages in response to coincubation with Candida albicans for 3h. We show that the presence of C. albicans induces inflammatory responses and inhibits apoptosis in the macrophages. Our phosphoproteomic analysis identified 327 new mouse protein phosphorylation sites.